###### Strengths and limitations of this study

-   This is the first nationwide cohort study to follow up with physicians from regional quota admission programmes of medical schools and prefecture scholarship programmes, which are among the largest national policies enacted to improve Japan's geographically uneven distribution of physicians.

-   With the support of concerned ministries and the representative body of medical schools, subjects from most of Japan's prefectural governments and medical schools were recruited.

-   Based on the prospective design, a strong causal relationship was assumed between the migration of the study subjects from one designated prefecture to another and their personal/geographic backgrounds.

-   Increasing the recruitment rate of participants, prolonging the observation period and focusing on emigration with contract dissolution are challenges to be tackled in the future studies.

Introduction {#s1}
============

Uneven geographic distribution of physicians in Japan {#s1a}
-----------------------------------------------------

The lopsided geographical distribution of physicians is a chronic social problem in many countries.[@R1] Approximately one half of the population lived in rural areas, but less than 25% of the physicians worked in rural area.[@R3] In response to this problem, the WHO recommends that medical schools increase the proportion of medical students from a rural background.[@R3] Another recommendation is to promote primary care education for medical students in rural areas.[@R3] In the USA, there are pipeline courses of medical schools which have a preference for students with rural origin and encourage them to become family physicians. These courses have been successful in retaining physicians in rural areas.[@R4] There are rural clinical schools across Australia and the education for primary care in rural areas is a national policy.[@R5] Many other countries have systems to allocate physicians, as a mandatory service, to rural areas.[@R6]

Since the early 20th century, the dearth of doctors in rural parts of Japan has demanded a political solution.[@R7] Despite numerous initiatives and policies such as *1-ken-1-idai-seisaku*---one medical school in each prefecture---in the 1970s and 1980s, and Jichi Medical University, founded in 1972 and dedicated to producing rural physicians,[@R8] the problem has persisted.[@R7] The overconcentration of physicians in cities at the expense of rural areas has even worsened since 2004 when the nationwide new residency training programme for postgraduate year 1 and year 2 physicians was implemented.[@R10]

Regional quota of medical schools and prefecture scholarship programme {#s1b}
----------------------------------------------------------------------

To counter the worsening shortage of doctors in rural areas, the national government, in cooperation with prefecture governments and medical schools, adopted a *chiikiwaku*: a regional quota programme at medical schools in 2008.[@R12] The quota is a special admission quota recruiting local high school graduates and training them to be physicians in their community. Although each medical school's regional quota is different in size and design, most quotas have at least one (often all) of the following elements: (1) applicants must have a geographic background either in the prefecture in which the medical school is located or in the prefecture in which they are obliged or expected to work; (2) they are selected through a special admission process; (3) their undergraduate medical education introduces them to rural practice and (4) graduates are obliged or expected to work in the prefecture for a designated period of years in rural areas.[@R13] The prefecture government offers scholarships to more than half of the regional quota entrants for at least part of their 6 years of undergraduate medical education. In exchange, they must work in the designated prefecture for about 1.5 times the length of the scholarship term; customarily one-third to one-half of the obligatory period is to be spent practicing in the prefecture's rural municipalities.[@R14] In all quotas with scholarship, the graduates do not need to pay back the scholarship they received by completing the obligatory service.

As part of the quota is separate from the prefecture scholarship, graduates of such a quota are not required, but expected to work in the prefecture. Aside from the scholarship bundled with the regional quotas, many prefectures have their own scholarships that are available to students who entered medical schools through the usual admission process and hope to practice in the prefecture. The amount of the scholarship is usually the same as that offered to quota students with scholarship, as are the length and obligatory service requirement.[@R12] Because the regional quota has started only recently, graduates of regional quota have been working as physicians for 5 years or less.

The quota had spread to about 90% of the Japanese medical schools by the end of 2017. The number of entrants to the quota is 1521 in 2017 or 16% of all enrolled medical students nationwide. The regional quota is one of the largest and most ambitious policies ever conducted in Japan to redress the unequal distribution of physicians.[@R13]

Reported outcomes of regional quota and scholarship {#s1c}
---------------------------------------------------

Several outcomes of Japanese regional quota and prefecture scholarship programmes have been reported. A higher proportion of regional quota graduates and scholarship recipients than of non-quota and non-scholarship physicians worked in rural areas,.[@R15] The regional quota graduates and scholarship recipients had a higher pass rate of the National License Examination for Physicians than the other graduates.[@R12] The percentage of quota graduates with scholarship who remained in the scholarship contract, that is, who did not buy out the scholarship contract, 3 years after graduation was 92.2%; the comparable percentage for non-quota graduates with scholarship was 89.9%.[@R12]

Emigration of the graduates from the designated prefecture {#s1d}
----------------------------------------------------------

Because the purpose of the quota and scholarship programmes is to recruit physicians who will practice in designated prefectures, emigration of the quota graduates and scholarship recipients from designated to non-designated prefectures is not a desirable outcome. In fact it is being a grave social problem in Japan as the number of graduates of regional quota is expanding rapidly.[@R16] Since many prefectures permit such emigration by recognising it as postponement of the obligatory service, this emigration is not necessarily considered a breach of obligation. However, a substantial proportion of those who do breach the obligation by buying out the scholarship are supposed to emigrate from the designated prefectures. The cases of emigration thus presumably include a substantial number of buy-outs. Whether or not the emigration accompanies buy-out, emigration itself is outside the purpose of these programmes and is therefore undesirable. Past evidence has shown that practice location in the early stage of a physician's career substantially influence their later choice of location.[@R17] For this reason, too, early-career physicians should be discouraged from emigrating. However, the scientific literature has not reported on the current status of emigration among regional quota graduates and scholarship recipients.

Study aim {#s1e}
---------

This study evaluates the emigration status of regional quota graduates and scholarship recipients. We also show which personal and geographic characteristics are associated with their emigration. These results will serve as the scientific evidence for evaluating the regional quota system in medical schools and redesigning it to be more effective and sustainable.

Methods {#s2}
=======

Medical education system in Japan {#s2a}
---------------------------------

In Japan, high school graduates must pass a competitive entrance examination for admission to a medical school. Medical schools have not traditionally restricted the geographic background of their applicants, so all medical schools, even in rural areas, attract applicants from all over Japan. Candidates for the regional quota, however, tend to be graduates from the local high school who hope to become practicing physicians within the prefecture. After finishing 6 years of medical school education and passing the National License Examination for Physicians, graduates begin their 2 years of initial clinical training as resident physicians.

Baseline surveys {#s2b}
----------------

This study is a part of the nationwide prospective cohort study conducted by the Japanese Council for Community-based Medical Education (JCCME).[@R14] The participants in the study had entered a medical school as *chiikiwaku*: a regional quota and/or a recipient of a prefecture scholarship. The design for the cohort study is illustrated in [figure 1](#F1){ref-type="fig"}.[@R14]

![Study design. A part of this figure was reported previously.[@R14] JCCME, Japanese Council for Community-based Medical Education; QE, questionnaire.](bmjopen-2019-029335f01){#F1}

Potential subjects were all the regional quota and/or scholarship physicians who graduated from a medical school and licensed in 2014--2016. The details of this study protocol have been previously reported.[@R12]

Every November since 2013, all 47 prefectures and 77 medical schools except for Jichi Medical University, National Defence Medical College and the University of Occupational and Environmental Health completed a presurvey questionnaire, sent from the cohort study office of JCCME, asking how many eligible subjects were in each prefecture or school.

The main survey, based on the presurvey results, has been administered each June since 2014. The cohort office asked each prefecture and medical school to forward a questionnaire to all prospective study participants. The prefecture then sent the questionnaire to all quota and non-quota graduates with scholarship; the medical school sent the questionnaire to all of its quota graduates without scholarship. Each participant then returned the completed questionnaire to the cohort office, which was registered as the baseline data at the office. The questionnaire for each participant in the group of quota with scholarship and that of scholarship alone asks whether the participant was admitted to a quota, physician identification number, name of the medical school, year of graduation, home prefecture, length of funded period, term of scholarship, length of postgraduate obligation period and length of rural service. The questionnaire for each participant in the group of quota without scholarship requests the participant's physician identification number, medical school, graduation year, home prefecture and conditions for admission to the quota. All subjects were newly licensed physicians. The Ministry of Health, Labour and Welfare, the Ministry of Education Culture, Sports, Science and Technology and the Association of Japan Medical Colleges supported this study by requesting the participation of prefectures and/or medical schools.[@R14]

Follow-up of individual participants {#s2c}
------------------------------------

The baseline individual data were connected, through physician identification number, to the national 'Survey of Physicians, Dentists and Pharmacists 2016' (Physician Census). The Ministry of Health conducts the biennial Physician Census in December. Under Japanese law, all licensed physicians must register in the Physician Census which includes information on practice location, type of medical facility, work contents, specialty and board certification status. In 2017, the cohort office asked the Ministry of Health for non-published individualised data of Physician Census 2016. In 2018, the Ministry forwarded the data to the office with special permission to use the data for the research (permission no. 0411--3).

Among the 319 481 physicians registered in the Census, 23 897 who were licensed in 2014--2016 were extracted. Data on the 23 897 physicians were connected, through the physician identification number, to the baseline data. By connecting the baseline and the Census data, it was possible to identify the location in which the study subjects and their counterparts (physicians with the same career length) practiced.

Municipality data {#s2d}
-----------------

Japan has municipal, prefectural and national levels of government. Municipal (city, town, village) data on populations and land areas in 2015, the year closest to the Physician Census, were extracted from the National Population Census compiled by the Statistics Bureau, Ministry of Internal Affairs and Communications.[@R12] The physician data were connected to this municipality-based population data through the municipality code.

Definitions of quota and scholarship {#s2e}
------------------------------------

A quota student is defined here as one whose 'geographic background or high school is restricted and/or whose postgraduate working place or specialty is clearly specified when admitted to a medical school'.[@R12] A scholarship is 'given by a prefecture to a medical student which needs not to be paid back if the student works in areas designated by the prefecture for a certain period'.[@R12] The participants of the study are thus divided into three groups: quota graduates with scholarship, non-quota graduates with scholarship (scholarship alone) and quota graduates without scholarship (quota alone).

Measurement variables and evaluation process {#s2f}
--------------------------------------------

The main outcome was the emigration of regional quota graduates from the designated prefecture. We identified the designated prefecture from the questionnaire data and prefecture in which the subject actually works from the data in Physician Census 2016. We judged that the subjects emigrated if their designated prefecture and working prefecture were different.

The personal-level variables were age, gender, career length, graduation from a private medical school, length of scholarship, whether they admitted as a regional quota or not, whether home prefecture is identical with the prefecture where the graduated medical school is located, whether the designated prefecture is the same as prefecture where the medical school is located and permitted length of postponing obligation. In some prefectures, scholarship recipients have a right to postpone their obligatory service for a certain period; the longest postponement periods are different among prefectures. Prefecture-level variables were population density and whether the prefecture has an ordinance-designated city (seirei-shitei-toshi) or a special ward of Tokyo. Ordinance-designated cities (n=20) are major cities, usually with a population of more than 500 000 and are given a more administrative discretion by the national government than other cities.

Statistical analyses {#s2g}
--------------------

We began by showing the individual-level and prefecture-level characteristics of each group of subjects: quota graduates with scholarship, scholarship alone and quota alone.

We conducted univariate analysis to examine the association between emigration and each of these characteristics. After confirming the non-normal distribution of participants in each variable, we used the Wilcoxon rank-sum test and χ² test to compare emigrants and non-emigrants.

In addition, we examined the association between emigration and these characteristics by multilevel simultaneous logistic regression analysis after adjusting for the individual-level and prefecture-level covariates. The individual-level covariates were age, gender, career length, graduation from a private medical school, admission as a quota, a scholarship, different home and designated prefectures, medical school outside of the designated prefecture, having a right to postpone obligatory service and length of duty period. The prefecture-level covariates were population density of the designated prefecture and the presence of an ordinance-designated city or Tokyo special ward. A multilevel mixed-effects model was adopted with a prefecture-level random effect to adjust for the effect of clustering of physicians with certain circumstances for each prefecture. The correlation among predictors was evaluated using variance inflation factors to assess multicollinearity. All statistical analyses were performed using STATA/SE V.14 (Stata, Texas, USA), and p\<0.05 was considered statistically significant,.[@R19]

Patient and public involvement {#s2h}
------------------------------

Subjects and the public were not involved in the design, recruitment and conduct of this study.

Results {#s3}
=======

Between 2014 and 2016, all prefectures and medical schools completed the presurvey. Based on the 3 years of results, 129 prefectures and 70 medical schools had eligible subjects. Among them, 127 prefectures (98.4%) and 70 medical schools (100%) sent the questionnaire to potential subjects. The number of potential subjects of quota with scholarship 947, scholarship alone 1033 and quota alone was 727. Of these, 402 (42.4%), 389 (37.7%) and 261 (35.9%) responded, respectively. We excluded responders whose physician identification numbers were missing or could not be connected to those in Physician Census. Finally, 388 (41.0%), 360 (34.9%) and 243 (33.4%) were subject to analysis.[@R11] Three physicians had missing values in key variables such as home prefecture information, leaving us with 988 physicians for analysis.

Basic characteristics of subjects are shown in [table 1](#T1){ref-type="table"}.

###### 

Participants' characteristics

                                                                             Quota w/scholarship   Scholarship alone   Quota alone
  -------------------------------------------------------------------------- --------------------- ------------------- -------------
  Baseline                                                                                                             
   Age, mean (SD), years                                                     26.4 (2.3)            28.7 (5.0)          26.7 (2.5)
   Female, no. (%)                                                           172 (44.4)            115 (32.1)          117 (48.1)
   Graduation from a private medical school, no. (%)                         37 (9.6)              49 (13.7)           30 (12.4)
   Years of receiving scholarship, mean (SD), years                          5.9 (0.5)             4.9 (1.6)           0 (0)
   Years of duty period, mean (SD), years                                    7.7 (2.7)             6.1 (2.9)           0 (0)
   Different home prefecture from designated prefecture, no. (%)             44 (11.4)             105 (29.3)          53 (21.8)
   Different medical school prefecture from designated prefecture, no. (%)   11 (2.8)              104 (29.1)          3 (1.2)
   Having a right to postpone obligatory service, no. (%)                    285 (73.6)            266 (74.3)          N/A (N/A)
  Follow-up                                                                                                            
   PGY, no. (%)                                                                                                        
    PGY-1                                                                    182 (47.0)            114 (31.9)          91 (37.4)
    PGY-2                                                                    134 (34.6)            134 (37.4)          102 (42.0)
    PGY-3                                                                    71 (18.4)             110 (30.7)          20 (20.6)
  Outcome                                                                                                              
   Emigration to non-designated prefecture, no (%)                           26 (6.7)              53 (14.8)           39 (16.1)

Quota w/ scholarship: quota graduates with scholarship.

Scholarship alone: non-quota graduates with scholarship.

Quota alone: quota graduates without scholarship.

PGY, postgraduation year.

A total of 118 subjects emigrated from the designated prefecture, which means 11.9% (118/988) of the analysed participants. The number and proportion of emigrated participants in each group were as follows; 26 (6.7%) quota graduates with scholarship, 53 (14.8%) scholarship alone and 39 (16.1%) quota alone.

[Figure 2](#F2){ref-type="fig"} shows the proportion of emigrated participants among all subjects at each prefecture. The mean (SD) number of emigrated cases was 2.5±2.8 among the prefectures. The mean (SD) proportion of emigrated participants was 11.7%±10.3%. The highest proportion was 44.4%. Twelve prefectures had no emigration cases.

![The proportion of emigrated cases among all participants at each prefecture.](bmjopen-2019-029335f02){#F2}

Results of univariate analysis for association between individual-level or prefecture-level characteristics and emigration are shown in [table 2](#T2){ref-type="table"}. Subjects who were older, who has a shorter duty period, who were not given scholarship, who were not admitted as a quota, whose home prefectures were different from designated prefectures and whose medical schools were located outside of designated prefectures were more likely to emigrate to non-designated prefectures. Population density of designated prefecture and existence of an ordinance-designated city within the prefecture were not associated with emigration.

###### 

Univariate analysis for association between individual or designated prefecture's characteristics and emigration

                                                                           Retained physicians   Emigrated physicians   P value
  ------------------------------------------------------------------------ --------------------- ---------------------- -------------
  *Personal*                                                                                                            
  Age (median (IQR))                                                       26 (25--27)           27 (26--28)            0.005 \*
  Gender                                                                                                                
   Male                                                                    509 (58.5)            75 (63.6)              
   Female                                                                  361 (41.5)            43 (36.4)              0.30\*\*
  Career length (median (IQR))                                             1 (0--2)              1 (0--2)               0.77 \*
  Graduation from a private university                                                                                  
   Yes                                                                     110 (11.5)            16 (13.6)              
   No                                                                      770 (88.5)            102 (86.4)             0.43\*\*
  Scholarship recipient                                                                                                 
   Yes                                                                     666 (76.6)            79 (66.9)              
   No                                                                      204 (23.4)            39 (33.1)              0.02\*\*
  Admission as a quota                                                                                                  
   Yes                                                                     565 (64.9)            65 (55.1)              
   No                                                                      305 (35.1)            53 (44.9)              0.04\*\*
  Concordance between home and designated prefectures                                                                   
   Same                                                                    702 (80.7)            84 (71.2)              
   Different                                                               168 (19.3)            34 (28.8)              0.02\*\*
  Concordance between medical school and designated prefectures                                                         
   Same                                                                    781 (89.8)            89 (75.4)              
   Different                                                               89 (10.2)             29 (24.6)              \<0.001\*\*
  Having a right to postpone obligatory service                                                                         
   Yes                                                                     480 (55.2)            71 (60.2)              
   No                                                                      390 (44.8)            47 (39.8)              0.32\*\*
  Duty period (median (IQR))                                               7 (3--9)              6 (2--9)               0.001 \*
  *Regional (designated prefecture)*                                                                                    
  Population density of the designated prefecture                          0.19 (0.14--0.32)     0.19 (0.13--0.3)       0.64 \*
  Having an ordinance-designated city or special wards in the prefecture                                                
   Yes                                                                     266 (30.6)            30 (25.4)              
   No                                                                      604 (69.4)            88 (74.6)              0.25\*\*

\*Wilcoxon rank-sum test.

\*\*Χ^2^ test.

[Figure 3](#F3){ref-type="fig"} shows the proportion of emigrated cases classified according to the concordance among the prefectures of medical school, birthplace and designation. When all the three prefectures were the same, only 9.2% of subjects emigrated. When all three prefectures were different from each other, the emigration proportion was 47.1%.

![Proportion of emigrated cases classified according to concordance among home prefecture, medical school and designated prefectures. Emigrated, emigrated physicians; Retained, retained physicians.](bmjopen-2019-029335f03){#F3}

Results of multilevel logistic regression analysis are shown in [table 3](#T3){ref-type="table"}. Recipients of a scholarship (OR 0.23; 95% CI 0.08 to 0.67) and whose designated prefecture had an ordinance-designated city (OR 0.47; 95% CI 0.24 to 0.90) were less likely to emigrate than the others. In contrast, those who graduated from a medical school outside the designated prefecture (OR 4.20; 95% CI 2.20 to 8.02) and who can postpone the obligatory service (OR 3.42; 95% CI 1.52 to 7.67) were more likely to emigrate than the others.

###### 

Individual and regional level variables that predict emigration of subjects from the designated prefectures

  Covariates                                                        OR     P value   95% CI   
  ----------------------------------------------------------------- ------ --------- -------- ------
  Individual                                                                                  
   Age (per year)                                                   1.00   0.95      0.95     1.06
   Female                                                           0.86   0.48      0.56     1.32
   Career length (per year)                                         0.93   0.60      0.70     1.23
   Graduation from a private medical school                         0.77   0.46      0.39     1.53
   Scholarship recipient                                            0.23   0.01      0.077    0.67
   Admission as a quota                                             0.76   0.37      0.41     1.39
   Different home prefecture from designated prefecture             1.61   0.07      0.97     2.66
   Different medical school prefecture from designated prefecture   4.20   \<0.001   2.20     7.67
   Having a right to postpone obligatory service                    3.42   0.003     1.52     7.67
   Duty period (per year)                                           0.92   0.07      0.83     1.01
  Regional                                                                                    
   Population density of prefecture (1000/km^2^)                    1.00   0.46      0.99     1.00
   Prefectures with an ordinance-designated city                    0.47   0.02      0.24     0.90

Discussion {#s4}
==========

The results of this study revealed that 11.9% of regional quota graduates and prefecture scholarship recipients emigrated from the prefecture in which they were obliged or expected to work. Several personal or regional characteristics, such as gradation from a medical school outside the designated prefecture and designated prefecture without an ordinance-designated city, predicted future emigration of them.

Emigration has become a grave social problem in Japan as the number of graduates of regional quota is expanding rapidly.[@R16] But emigration itself is not necessarily the same as medical school graduates' violation of their service obligation. As shown in the results, over half of the graduates have a right to postpone the obligatory service. Although those who can postpone their service were more likely to emigrate, they potentially are still under the scholarship contract and may eventually return to their obligatory service in the designated prefectures. However, considering the mission of regional quota and prefecture scholarship, the number of such emigrations should be reduced.[@R12]

Being the recipient of a prefecture scholarship was a negative predictor for emigration but admission to a quota was not a significant predictor. This means scholarship has a larger influence than quota admission on retention of the physicians in the designated prefectures. This is an expected result because the obligation of quota without scholarship (quota alone) is not really an obligation but an expectation. Unlike scholarship recipients, quota students without scholarship do not have a legal responsibility to work in the designated prefecture although they had been permitted to admit to a medical school on condition that they would. Based on the results, we cannot avoid concluding that quota without scholarship, as a policy for retaining rural physician workforce, has room for improvement.

Our study showed that the concordance among birthplace, medical school and designated prefectures has an additive effect each other on retention. Even though each medical school location and home prefecture has its own effect on emigration, multivariate analysis showed that having a different birthplace from the designated prefecture was not a significant predictor for emigration. In contrast, a medical school outside the designated prefecture was a significant predictor (OR 4.19). Although past studies showed the correlation between the rural origin and their work place, we detected the location of medical school as a stronger factor than home prefecture to retain the subjects in the designated places.[@R3] In 2017, the Ministry of Health, Labour and Welfare announced that the scholarship for regional quota entrants cannot be budgeted from the national government's Fund for Comprehensively Securing Regional Health and Long-term Care unless the entrant's home prefecture was the same as the designated prefecture. The government explained that this policy would increase retention rate of the graduates in the designated prefecture. However, the results of this study revealed that the concordance between the location of medical school and the designated prefecture was more important than the concordance between the birthplace and the designated prefecture. Ideally, the student's birthplace, medical school and designated prefectures should be the same. This would maximise the retention of scholarship recipients within the target area.

Prefectures with an ordinance-designated city were more successful in retaining quota graduates and scholarship recipients than prefectures without one. Prefectures with a large city would be advantageous for retaining them because they offer more opportunities for within-prefecture specialty training and urban life. Quota graduates and scholarship recipients are obliged to work in prefectures for a certain period, part of which should be dedicated to rural practice. This means the rest of the obligatory periods can be spent, if the graduate wishes, in a large city in such prefectures. This would attract more physicians to prefectures with a large city.

Several countries have programmes that are, to some extent, similar to the Japanese regional quota and prefecture scholarship. Medical school admission quotas such as the Physician Shortage Area Program of Thomas Jefferson University in the USA and the Rural Area Project of Chulalongkorn University in Thailand have been created specifically to produce rural physicians,.[@R21] There are also entire medical schools that have been created with a mission to train and graduate rural physicians, such as Northern Ontario School of Medicine in Canada and Ateneo de Zamboanga University School of Medicine in the Philippines.[@R23] These quotas or schools can potentially be more effective if they are combined with scholarships provided by local governments. Many countries have incentives such as medical school scholarships in exchange for a period of rural service; one example is the National Health Service Corps in the USA.[@R25] As the results of this study suggest, the concordance among birthplace, medical school and designated places may improve the retention rates of these financial incentive programmes.

This study has several limitations. First, the 3-year follow-up period of this study is insufficient to assess the long-term effectiveness of regional quota and prefecture scholarship programmes. Second, the response rate of potential subjects was not 100%. If the subject selection is biased, their geographic distribution would be different from the distribution of all potential subjects. However, we sent the questionnaire to almost all quota graduates and scholarship recipients in Japan. Also the response rate of each prefecture was not significantly correlated with its population density (Spearman's correlation coefficient 0.132, p=0.378). We thus consider that the selection bias should be minimal. Third, the emigration cases in this study include those in 'excusable circumstances', such as those who legally postpone the obligatory service to take a specialty training in other prefectures because the designated prefecture did not offer it. Last, we could not show the quality of services that might be affected by the obligatory nature of quota and scholarship programmes. Future studies should focus on the issue of service quality, graduates who bought out their scholarship to avoid the in-prefecture service and analyse factors associated with that behaviour.

As the regional quota is based on temporary national legislation, the programmes will undergo substantial revision from 2020. A special committee of the Ministry of Health, Labour and Welfare for supply of healthcare professionals is now discussing the desirable size and design of the future quota programmes. Results of this study would lay the scientific groundwork for the better-designed quota programmes. In these new subquota programmes, scholarship should be 100% bundled, and recruited students' home, medical school and designated prefectures should ideally be the same.

Conclusion {#s5}
==========

For some personal and regional reasons, a substantial proportion of regional quota graduates and prefecture scholarship recipients have emigrated to prefectures where they were not obliged or expected to work. Based on these results, the national government should undertake the immediate revision of these policies.
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